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Objectives: The aim of this study was to examine the influence of participants’
characteristics on the results produced by formal consensus methods.
Methods: The approach was an experimental study of 346 participants in 20 groups
rating the appropriateness of four mental health interventions for the treatment of chronic
fatigue syndrome, irritable bowel syndrome, and chronic back pain. There were four
factors in the design: systematic literature review provided or not, decisions made under
realistic or “ideal” resource assumptions, clinically mixed (general practitioners and mental
health professionals) or homogenous group (general practitioners only), convened or
mail-only group. A group’s rating was defined as the median of participants’ ratings. The
influence of participants’ characteristics (age, sex, and specialty) was examined using
multilevel models.
Results: The largest differences were between the GPs and mental health professionals,
both in their initial ratings of the different interventions, and in how much they altered their
ratings between rounds. There were smaller but statistically significant (p < .05)
differences between specialty and age groups in initial ratings for the treatment (by
whatever means) of different conditions, and for certain conditions women increased their
ratings more than men. Women rated intervention more favorably when assuming “ideal”
rather than realistic levels of resources, but men did not.
Conclusions: Our findings support the practice of treating professional specialty as an
important determinant of the results in consensus panels.
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Participant influence in consensus development
Treatment recommendations in clinical practice guidelines
are commonly based on formal consensus methods, based in
turn on a combination of the best available scientific evidence
and expert judgment (2). Typically consensus development
methods involve two or more stages or “rounds,” with clinical
experts making individual judgments in private before, and
then again after, exposure to the views of others.
In one of these methods, the nominal group technique
(NGT), participants convene for a facilitated discussion of
their views (14). An alternative is the mail-only Delphi sur-
vey, in which the summarized results of successive rounds
are sent back to participants so that they can revise their own
opinions in the light of others’ (14). The RAND/UCLA ap-
propriateness method combines elements of both the NGT
and Delphi, with an expert panel that rates the appropriate-
ness (1) or necessity (9) of interventions before and after a
facilitated meeting. These methods differ from National In-
stitutes of Health consensus development conferences in four
ways: decisions are elicited in private, there is formal feed-
back of group views, interaction is structured, and explicit
methods are used for the aggregation of views (14).
Many studies have examined the impact of clinical spe-
cialty and nationality on the views produced in formal con-
sensus development (6). These studies show that providers of
interventions tend to rate those interventions more favorably
than nonproviders. No consistent patterns were observed by
nationality. A methodological weakness with much of this
research has been that the many ratings involved are often
treated as independent observations in the analysis. This ig-
nores any correlation in an individual participant’s ratings
of multiple scenarios (participant level effects) and any cor-
relation in the ratings of participants within the same group
(group level effects). Failure to take level-specific effects into
account appropriately by treating the participant or group as
the unit of analysis, for example, by treating participants or
groups as random effects, generally leads to underestimated
standard errors.
The only studies of the possible effects of participant
characteristics on how ratings alter between rounds have ex-
amined the specialty of participants. Most studies found that
differences between “providers” and other clinicians tended
to remain similar or get smaller (4;10;15;20), although there
have been some exceptions, depending on the intervention
being rated (15), and in one study, the views of a mixed and
a surgeon-only group diverged (19).
In other areas of clinical decision making, studies have
shown that physician attributes such as age, gender, ethnicity,
and experience affect judgments (3;11;12). However, there
is very little evidence about the effects of factors of this
kind on the results of consensus development processes. In
this study, we examine the relationships between participant
characteristics, such as age and gender, on the ratings and
changes in ratings between rounds in consensus development
processes, and revisit the effect of profession.
METHODS
The data came from a research program conducted in
England, which involved sixteen convened groups and four
mail-only groups in a factorial design (Figure 1). The con-
vened groups differed with respect to three design fac-
tors: group composition (general practitioners [GPs] only
or mixed GPs and mental health professionals [MHPs]), pro-
vision of a literature review (provided or not), and decision
context (“realistic” assumptions about levels of resources
available in the UK National Health Service versus “ideal”
levels of resources). The mail-only groups differed with re-
spect to group composition only; all were provided with a
literature review and made decisions assuming a “realistic”
resource context. Details of the group-level design factors
and their impact on ratings at the group level have been re-
ported elsewhere (7;8;17).
We selected three conditions (chronic back pain [CBP],
irritable bowel syndrome [IBS], and chronic fatigue syn-
drome [CFS]) for study. These conditions were chosen be-
cause they were (i) common somatic conditions for which
GPs had indicated they would welcome guidance, but no
Method: Convened  Mail-only
Literature review: Not provided Provided Provided
Assumption about
resource context:  Idealistic Realistic Idealistic Realistic Realistic
Group
composition*: GPs only Mixed GPs only   Mixed GPs only   Mixed GPs only   Mixed GPs only Mixed
2 groups 2 groups 2 groups 2 groups 2 groups 2 groups 2 groups 2 groups 2 groups 2 groups
Figure 1. Study design. The asterisk indicates general practitioners (GPs) or mixed (GPs and mental health professionals).
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national guidelines existed; (ii) cared for by at least two
groups of clinicians (GPs and MHPs); and (iii) commonly
treated in the United Kingdom in ways that were inconsis-
tent with the research evidence (for example, antidepressants
were used for CFS despite the lack of research evidence for
their effectiveness).
We conducted a systematic review of the effectiveness
of mental health interventions in primary care for patients
with these conditions (16). Four relevant interventions were
identified: behavioral therapy, cognitive behavioral therapy
(CBT), brief psychodynamic interpersonal therapy, and an-
tidepressants.
A questionnaire covering sixty-four clinical scenarios
was developed. This elicited the views of the participat-
ing GPs and MHPs about appropriate use of the four inter-
ventions for improving physical functioning in working-age
adults for the three conditions studied, in the presence or
absence of four cues identified as relevant by clinicians (17).
The cues were coexistent depressive symptoms (in all condi-
tions), back pain induced insomnia (in patients with CBP), a
financial motivation to return to work (in patients with CFS),
and patient belief that their condition had an organic cause (in
all conditions). For example, one scenario was “When a pa-
tient suffering from irritable bowel syndrome demonstrates
symptoms of depression, cognitive behavioural therapy is
a good treatment option to improve physical functioning.”
Participants were asked to rate their level of agreement on
Likert scales from 1 (strongly disagree) to 9 (strongly agree).
Participants were provided with detailed descriptions of the
conditions and interventions (17).
The participants were drawn from national random sam-
ples of GPs from the Department of Health GP database
for England (N = 27,723), and of MHPs from the Royal
College of Psychiatrists liaison section database and the
British Association of Behavioural and Cognitive Psy-
chotherapists database (total N = 720).
The target number of eleven participants in each con-
vened group was based on the literature (18). We invited
2,680 GPs and 310 MHPs to take part. Invitations were sent
2 months before each meeting, and the first 14 responders
(stratified for the mixed groups) were recruited to allow for
attrition. They were sent a questionnaire and completed their
first round of ratings by mail. For the second round, each
group convened for a facilitated meeting, which followed a
written protocol. At the meeting, each participant was given
a new copy of the questionnaire that included a reminder
of their own initial ratings and the distribution of ratings
for the whole group. Each scenario was discussed in turn,
and reasons for any differences were explored. The partici-
pants then privately re-rated each scenario. We also invited
another 2,000 GPs and 410 MHPs to participate in the mail-
only groups. All those who agreed to participate and returned
completed first-round ratings were randomly allocated to one
of four mail-only groups (forty-six per group). For the second
round, they were sent a new copy of the questionnaire with a
reminder of their own initial ratings, and the distribution of
ratings for the whole group.
Analysis
The focus was on exploring the factors that affect (i) the
distances of participants’ ratings from their group’s median
rating at round 1, and (ii) participant’s changes in response
between round 1 and 2. Specifically, we explored the effect
of interactions between participant-specific variables and de-
sign variables using a multilevel model for each participant’s
answers to the sixty-four scenarios at each round (5).
Three participant and six design variables were used
in the analysis. The participant-specific variables (reference
categories in parentheses) were sex (female), age (centered
at 45 years), and job (mental health professional). The group-
specific design variables (reference categories) were type of
process (convened group), group composition (GPs only), lit-
erature review (provided), and resource context (“realistic”).
The scenario-specific design variables (reference categories)
were the intervention (CBT) and the condition (CFS).
A group’s rating for a question was defined as the median
of its members’ ratings. For analysis 1, the factors affecting
the distance of individual ratings from the group median in
round 1, models were fitted by maximum likelihood using
the MLwiN software (13). As the study design was hierarchi-
cal (scenario factors within participant factors within group
factors), the statistical analysis began by investigating com-
ponents of variance at each level of the hierarchy. Non-zero
variance was only found at the scenario and participant level.
Accordingly, all models have variance components at these
two levels.
Because the underlying data come from bounded scales,
distance from a group’s median rating is potentially af-
fected by the position of this rating because of floor and
ceiling effects. All models were adjusted for group median
and its square (providing a greater adjustment close to the
floor/ceiling). Next, fixed effects for all participant and design
variables were added to the model. Each possible interaction
between the three participant and six design variables was
investigated, and its statistical significance was evaluated us-
ing Wald’s tests. The final model was derived by including
all participant and design variables, and adding interactions
one at a time, starting with the most statistically significant,
until (i) no more interactions were significant at the 5 percent
level and (ii) all the interactions in the model were significant
at the 5 percent level.
In analysis 2, the dependent variable was the difference
between individual ratings in rounds 1 and 2. A positive value
indicated increased support for an intervention. The focus
was on investigating the effect of participant characteristics
and interactions between participant and design variables
on this change. However, change in opinion is likely to be
affected by the distance from, and level of, the group rating
at round 1, so these were adjusted for in all analyses.
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Non-zero variance was found at the group, participant,
and scenario level, so components of variance for all three
were included in all analyses. Interactions were investigated
using the same model-building strategy as Analysis 1. The ex-
tent to which participants’ opinions carried over from round
1 to round 2 was examined by comparing the participant-
specific residuals at the scenario and participant levels. Model
assumptions were checked by examining normal probability
plots of residuals at all levels, and plots of scenario level
residuals against fitted values.
RESULTS
Participants
Participation rates at round 1 were 6.8 percent (5.8 percent
for GPs, 15.5 percent for MHPs) in the convened groups and
8.8 percent (7.2 percent for GPs, 16.8 percent for MHPs) in
the mail-only groups (8). Round 2 ratings were completed
by 90.6 percent of the round 1 participants. There were 177
participants (135 GPs and 42 MHPs) in the 16 convened
groups and 169 participants (128 GPs and 41 MHPs) in the
four mail-only groups at round 2. All analyses were based
on data from participants who completed ratings for both
rounds.
Mean age was 46.1 years (standard deviation 4.6) and
was similar for GPs and MHPs (45.8 and 46.2, respectively,
p = .67). There were 125 females, with a lower percentage
among the GPs than the MHPs (30.4 percent and 54.2 per-
cent, p < .001). Mean age was similar for women and men
(45.3 and 46.6, respectively, p = .20). The mean number of
years of relevant experience was 17.0 (standard deviation
7.78) and this did not differ significantly between GPs and
MHPs (16.9 and 17.6, respectively, p = .48).
Factors Influencing Individual Participant’s
Variation around Their Group Rating for
Each Scenario at Round 1
The coefficients of the model for distance from the group
rating at round 1 are shown in Table 1. Examination of the
residual plots at the scenario and individual level indicated
good agreement with the assumptions of normality and con-
stant variance.
It was found that all significant (p < .05) main effects
were included in interactions. Therefore, the concern here is
with interactions between effects: to what extent were the
ratings for specific conditions and interventions different for
different types of participant?
Ratings of the different interventions depended on the
participant’s profession (Table 1). MHPs were generally
much more in favor of cognitive behavioral therapy and
behavioral therapy than GPs (p < .001, both comparisons).
GPs were generally more in favor of brief psychodynamic
Table 1. Estimated Coefficients for Model Describing Distance from Consensus at Round 1
Estimate (SE) p valuea Estimate (SE) p valuea
Fixed coefficients: main effects Interactions of subject specific and design effects
Interceptb 1.021 (.149) <.001 Job and Therapy
Group median rating, centered at 5 −.297 (.011) <.001 GP and behavioral therapy .568 (.073) Joint test:
Square of group median rating .022 (.006) <.001 GP and BPIT 1.498 (.073) <.001
Method (reference convened groups) −.023 (.122) .850 GP and antidepressants 1.509 (.073)
Group mix (reference: MHPs and GPs) .176 (.104) .091 Age and Condition
Literature review (reference: provided) .046 (.122) .706 Age and IBS .014 (.003) Joint test:
Effects included in interactions Age and CBP .008 (.003) <.001
Sex (reference: female) −.033 (.108) .760 Sex and Context
Age, centered at 45 years −.006 (.005) .230 Male and Ideal context −.436 (.202) .031
Job (reference: MHP) −1.208 (.135) <.001 Job and Condition
Context (reference: realistic) .321 (.174) .065 GP and IBS −.180 (.066) Joint test:
Behavioral therapy (reference: CBT) −.501 (.063) <.001 GP and CBP −.016 (.059) .014
BPIT (reference: CBT) −1.587 (.071) <.001 Variance components
Antidepressants (reference: CBT) −1.389 (.068) <.001 Between participants .603 (.049) <.001
Patient has IBS (reference: CFS) .122 (.058) .035 Between scenarios 2.655 (.025) <.001
Patient has CBP (reference: CFS) −.015 (.052) .773
aAll p values were calculated from Wald’s tests, except for variance components, where the likelihood ratio test was used with reference distribution
of .5(χ20 + χ21 ).
bThe intercept represents the mean distance from the group median rating at the reference values of the covariates (45 years old, female mental
health professional, in a mixed, convened group provided with a literature review, assuming a “realistic” resource context, rating cognitive
behavioral therapy [CBT] in chronic fatigue syndrome [CFS], and with a group rating of 5 on the Likert scale). The intercept or mean distance
from the group rating for all reference categories was approximately 1, partly because the distance from the median in the reference categories
is positively skewed; opinions in favor of treatment tended to be stronger than those against. As expected, however, the distribution of variation
about the median was related to the median value, the average distance from the median moving from above to below the median as the median
value increased above 5.
MHP, mental health professional; GP, general practitioner; BPIT, brief psychodynamic interpersonal therapy; IBS, irritable bowel syndrome.
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Figure 2. Effect of age on distance from consensus at round 1. Solid line, chronic fatigue syndrome; short dashed line, irritable
bowel syndrome; long dashed line, chronic back pain.
therapy and antidepressants than MHPs (p = .031 and .026,
respectively), but they were divided about the value of these
(both p values against null hypothesis of being equally in
favor/against > .05), with particular doubts about their value
for irritable bowel syndrome (p = .018).
Responses to resource context depended on the partici-
pant’s gender. Men and women provided similar ratings in a
“realistic” context, but only women rated interventions more
favorably in an “ideal” context (p = .031).
Ratings for treating different conditions depended on the
participant’s age (Figure 2). Increasing age was associated
with a tendency to rate interventions for irritable bowel syn-
drome more favorably and interventions for chronic fatigue
syndrome less so, with a significant (p < .05) difference be-
tween ratings for the two conditions in those 45 years of age
and older.
Factors Influencing the Change in
Individual Participant’s Scores for Each
Scenario between Rounds
The coefficients of the model for change in response be-
tween round 1 and 2 are shown in Table 2. Examination of
residuals indicated some evidence of underdispersion rela-
tive to the normal distribution, particularly at the scenario
level. However, given the large data set, the distribution of
the estimators is likely to be close to normal, so this effect is
unlikely to affect inferences materially. Significant compo-
nents of variance were found between scenarios, individuals,
and groups (p = .04 for the latter).
 In terms of main effects, the average change in the
reference group was approximately .4 points in favor
of treatment;
 As expected, the distance from the round 1 median
affected this finding. In broad terms, for every point
above (below) the median an individual was at round
1, their rating in round 2 was .3 less (more) in favor
of treatment, suggesting a tendency for the spread of
individual ratings to reduce;
 The group median in round 1 did have a slight effect
on the mean change between rounds. For each point
the median was above (below) 5, the average rating
in round 2 was .06 points lower (higher), suggesting a
slight tendency for group ratings to move toward the
middle of the range;
 The mean change in favor of treatment was .15 points
smaller in the mail-only groups than the convened
groups (p = .024), and with no literature review, the
change in favor of treatment was .16 points smaller
(p = .007).
Changes between rounds in ratings of the different inter-
ventions depended on the participant’s profession. For cog-
nitive behavioral therapy, MHPs changed their ratings on
average .12 points more in favor of treatment than GPs (p =
.04). For behavioral therapy, MHPs and GPs both became on
average .13 more in favor of treatment; for antidepressants,
they both became on average .20 points more in favor. For
brief psychodynamic therapy, GPs did not change their mean
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Table 2. Estimated Coefficients for Model 2, Describing the Difference between Round 2 Score and Round 1 Score
Estimate (SE) p valuea Estimate (SE) p valuea
Fixed coefficients: main effects Interactions of subject-specific and design effects
Interceptb .405 (.084) <.001 Job and Therapy
Distance from group median rating at round 1 −.303 (.004) <.001 GP and behavioral therapy .132 (.045) Joint test:
Square of group median rating .011 (.001) <.001 GP and BPIT .319 (.046) <.001
Method (reference: convened groups) −.152 (.068) .024 GP and Antidepressants .172 (.046)
Group mix (reference: MHPs and GPs) .046 (.054) .398 Sex and Condition
Literature review (reference: provided) −.163 (.060) .007 Male and IBS −.131 (.037) Joint test:
Age, centered at 45 years −.002 (.002) .334 Male and CBP −.077 (.033) .001
Effects included in interactions Variance components
Sex (reference: female) −.007 (.042) .869 Between groups .005 (.004) .043
Job (reference: MHP) −.119 (.057) .037 Between participants .088 (.008) <.001
Behavioral therapy (reference: CBT) −.281 (.040) <.001 Between scenarios 1.033 (.010) <.001
BPIT (reference: CBT) −.613 (.045) <.001
Antidepressants (reference: CBT) −.224 (.043) <.001
Patient has IBS (reference: CFS) .150 (.029) <.001
Patient has CBP (reference: CFS) .105 (.026) <.001
aAll p values were calculated from Wald’s tests, except for variance components, where the likelihood ratio test was used with reference distribution of
.5(χ20 + χ21 ).
bThe intercept represents the mean change in response from round 1 to round 2 (positive values indicate greater agreement with the intervention) at the
reference values of the covariates (45 years old, female mental health professional, in a mixed, convened group provided with a literature review, assuming
a ‘realistic’ resource context, rating cognitive behavioral therapy [CBT] in chronic fatigue syndrome [CFS], and with a group rating of 5 on the Likert
scale in round 1).
MHP, mental health professional; GP, general practitioner; BPIT, brief psychodynamic interpersonal therapy; IBS, irritable bowel syndrome.
ratings, but MHPs became on average .21 points less in favor
(p < .001).
Changes between rounds in ratings of treatments for
specific conditions depended on gender. For the baseline cat-
egory, chronic fatigue syndrome, the men’s and the women’s
ratings both moved on average approximately .40 points
toward greater agreement with treatment. However, the
women’s ratings for chronic back pain and irritable bowel
syndrome shifted more than this (chronic back pain: .51 ver-
sus .43, p = .04; irritable bowel syndrome: .56 versus .42,
p = .002), and the shifts in men’s ratings were similar for all
three conditions.
The regression coefficient for distance from consensus
at round 1 was −.3, consistent with a correlation between
round 1 and 2 scores of approximately .7 after adjustment
for other variables. If round 2 score were independent of
round 1 score, this coefficient would be −1. (Note: let Y2 be
the response at round 2 and Y1 the response at round 1. Anal-
ysis 2 regresses the differences between these on distance
from consensus at round 1 [denoted c1] and other covariates.
Algebraically, (Y2 −Y1) =β0 +β1(Y1 − c1) + · · · so if the
response at round 2 is independent of the response at round
1, Y1 will cancel out of this equation; for this to happen
β1 = − 1.) The implication is that much of the variation in
round 2 score can be predicted by round 1 score, as can be
seen from the variance components for scenarios and partici-
pants in analysis 2, which are much smaller than in analysis 1.
The correlation between the person-specific residuals
at rounds 1 and 2 was .36 (p < .001). After adjustment for
other factors (including distance from consensus at round 1),
participants who were above consensus at round 1 tended
to increase their ratings at round 2 more than those who
were not, although this result is generated by relatively few
participants. However, this effect is counterbalanced by the
coefficient in model 2 for “distance from consensus at round
1” being −.3. Taken together, this means that those who
were further above/below consensus at round 1 tended to
reduce/increase their ratings at round 2 by less than the fixed
coefficient of −.3 per unit in the round 2 model suggests.
This finding is consistent with an overall tendency for round
2 ratings to move closer to consensus, but for this tendency
to be proportionately smaller in those holding more extreme
views at round 1. The correlation between the scenario-level
residuals in the two models is −.0083 (p = .26), consistent
with no overall residual scenario effect across rounds.
DISCUSSION
Interpretation of Results
We investigated how individual characteristics of partici-
pants interact with design variables to affect (i) distances
from group consensus in round 1, and (ii) changes in opinion
between the first and second rounds. In terms of design or
group-level factors, the consensus method, provision of lit-
erature review, or group composition had no significant main
effects on median ratings. For group composition, this can
be interpreted as showing that the GPs in the mixed groups
provided similar ratings to the GPs in the GP-only groups.
Providing a literature review and using the Delphi consensus
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method both reduced the changes in ratings between rounds 1
and 2, but only by approximately .15 points on the nine-point
scale.
In terms of individual-level factors, there was clear ev-
idence of initial differences of opinion between GPs and
MHPs about treatment options. In general, MHPs were more
in favor of cognitive behavioral therapy and behavioral ther-
apy than GPs, and less in favor of brief psychodynamic ther-
apy and antidepressants. These results are likely to reflect
the professional experience of participants with these con-
ditions. Qualitative analysis of transcribed audiotapes of the
convened groups in our study suggests that although GPs
and MHPs tended not to have extensive experience of brief
psychodynamic therapy, some GPs said they applied some
of its principles in their everyday practice (unpublished data,
2004).
Women were more responsive than men to assumptions
about the levels of resources available for treatment. The
reason for this finding is unclear and requires qualitative
investigation if it is to be used to inform the composition of
formal consensus development groups in the future.
Age (or seniority) affected ratings for different condi-
tions. Older panelists were less in favor of using mental health
interventions in the management of chronic fatigue syndrome
than for irritable bowel syndrome and chronic back pain.
Qualitative data suggested that some panelists were skepti-
cal about the value of any intervention for chronic fatigue
syndrome. This was usually linked to doubts as to whether
the condition existed at all and is consistent with these beliefs
being more prevalent among older professionals (17).
Overall, the strongest predictor of how much an indi-
vidual’s answer to a question changed between rounds was
distance from consensus at round 1. In addition, the amount of
change in ratings for different treatments varied between pro-
fessional groups, and women increased their ratings slightly
more than men for interventions for chronic back pain and
irritable bowel syndrome.
Methodological Issues
One major strength of this study is its size. Data from 346
participants in 20 groups allowed us to estimate differences
with greater precision than previous studies, while taking
account of the hierarchical nature of the data.
Our panel members were drawn from populations of
practitioners who work with patients with these conditions
as part of their daily practice. However, they differed from
many guideline panels in being sampled randomly rather
than selected on the basis of recognized expertise. Given the
large number of panels, this strategy was the only practi-
cal approach and reflects current practice in England where
the National Institute of Clinical Excellence seeks partici-
pation of practicing health professionals. Our participation
rates were low but as expected, based on advice from the
Medical Research Council GP Research Framework. Partic-
ipating GPs were typical of GPs in England with respect to
age and sex distribution, but may differ from nonparticipants
in other ways just as people who participate in guideline de-
velopment groups may differ from those who are unwilling
to take part.
Our findings are likely to be applicable to other con-
ditions where the pathogenesis is unclear and psychosocial
factors may contribute. However, they may not be general-
izable to conditions with fewer psychosocial determinants
and a clearer pathogenesis. Finally, we considered eighteen
interaction tests at the p < .05 for inclusion in each model,
without making any adjustment for multiple testing, so some
caution is needed in interpreting these findings.
Implications of Results
In terms of the individual factors considered, this study sup-
ports the contention that participants’ specialty can be an im-
portant influence on their judgments about appropriate treat-
ment. The differences we found between men and women
and by age, although statistically significant, are unlikely to
have material effects other than at the margin.
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